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Description 
FLEXIBLE ELEMENT 

Cross Reference to Related Applications 

[0001] The present application is a continuation patent applica- 
tion of International Application No. PCT/SE02/01555 
filed 30 August 2002 which was published in English pur- 
suant to Article 21(2) of the Patent Cooperation Treaty, 
and which claims priority to Swedish Application No. 
0103062-6 filed 14 September 2001. Both applications 
are expressly incorporated herein by reference in their en- 
tireties. 
Background of Invention 

Technical Field 

[0002] The present invention relates to a spring element intended 
to transmit compression forces and tensile forces between 
a vehicle frame and a wheel axle arranged movably in re- 
lation to the vehicle frame, and especially between a wheel 
axle and the end of a bogie beam that is mounted piv- 
otably to such a vehicle frame. The spring element com- 



prises (includes, but is not limited to) a rubber body, and 

a mechanical connection member that extends through 

the rubber body and is arranged to limit the distancing 

movement between the vehicle frame and wheel axle. 
Background 

[0003] As background, US 4,615,513 (corresponding to SE 436 

480 B) which is expressly incorporated herein by reference 
for purposes of disclosure, describes a spring element in- 
tended to transmit compression forces and tensile forces 
between a vehicle frame and awheel axle arranged mov- 
ably in relation to the vehicle frame. The spring element 
comprises two substantially parallel end-plates with a 
solid cylindrical rubber body vulcanized between the end- 
plates, and a connection member permitting limited rela- 
tive movement between the end-plates. The connection 
member comprises a U-shaped link element which 
projects from each end-plate into the rubber body and 
whose branch ends are firmly clamped with nuts on the 
outside of the respective end-plate, and also a ring- 
shaped link element arranged between the U-shaped link 
elements. The maximum expansion of the spring element 
is thus limited; i.e., the maximum distancing movement 
(movement away from each other) of the end-plates when 



the spring element is subjected to tensile force. When fit- 
ting the spring element on the vehicle, eight bolts are 
used, four for each end-plate, and the bolts extend 
through holes in the respective end-plate. 
[0004] a disadvantage of the abovementioned design of the con- 
nection member is that the tensile force which the spring 
element is intended to transmit is transmitted from the 
bolts, via the end-plates, to the U-shaped link elements 
and the ring-shaped link element. In turn, this means that 
the end-plates have to be made relatively strong (thick) so 
as not to deform on account of the fact that the tensile 
forces give rise to bending momentum in the end-plates. 
Another disadvantage is that the securing nuts for the U- 
shaped link elements take up a relatively large amount of 
space, and which reduces the bearing surface area of the 
end-plate against the vehicle frame and/or the wheel 
axle. Finally, the eight bolts are relatively awkward to fit, 
especially when out in the field and effecting servicing and 
repairs because the space available under the vehicle is 
relatively confined and there are strict requirements that 

the bolts be tightened with the correct momentum. 
Summary of Invention 

[0005] it is an object of the present invention to provide a spring 



element in which the tensile force which the connection 
member of the spring element is intended to be able to 
transmit is transmitted directly to at least one of the vehi- 
cle frame and/or wheel axle. It is a further object to make 
a spring element available that is of compact construction 
and is not complicated to fit during production and in the 
field in connection with servicing and repairs. 

[0006] According to a preferred embodiment of the invention, the 
coupling device comprises a threaded portion intended to 
cooperate with a threaded element when the spring ele- 
ment is coupled to one of the vehicle frame or wheel axle. 
This permits easy and rapid fitting and dismantling, both 
during production and also in the field in connection with 
servicing and repairs. 

[0007] According to a further embodiment, the axis of symmetry 
of the threaded portion coincides with the axis of symme- 
try of the rubber body. This ensures that the tensile force 
which the spring element is intended to transfer does not 
give rise to bending momentum when the spring element 
is coupled to the vehicle frame or the wheel axle. 

[0008] According to a further embodiment, the threaded portion 
comprises a stub (first stub), with internal threads, pro- 
truding from the spring element, which stub is intended 



to cooperate with a bolt for coupling the connection 
member. Because only one stub protrudes from the spring 
element, the spring element is made relatively compact 
and thus easier to insert into and remove from the space 
between the vehicle frame and the wheel axle during fit- 
ting/dismantling. 

[0009] According to a further embodiment, the stub is designed 
with a conical portion. This makes it easier to fit the 
spring element to the vehicle frame or the wheel axle. 

[0010] According to a further embodiment, the stub is designed 
to be rotationally fixed to the vehicle frame or wheel axle 
because of a conformance fit (form-fit). This ensures that 
the spring element does not rotate when the threaded el- 
ement, preferably a bolt, is screwed in the stub during fit- 
ting/dismantling. According to a further embodiment, the 
form-fit is obtained in that the stub is designed with a 
bevel which is intended to cooperate with a corresponding 
bevel arranged on the vehicle frame or the wheel axle. 

[001 1] According to an alternative embodiment of the present in- 
vention, the threaded portion comprises a stub (second 
stub), with external thread, protruding from the spring el- 
ement. This stub is intended to cooperate with the 
threaded element, preferably a nut, when the connection 



member is coupled to the vehicle frame or the wheel axle. 
This permits fitting/dismantling on vehicles where the 
space on the other side of the vehicle frame or wheel axle 
in relation to the spring element is so limited that a bolt 
cannot be inserted, and instead there is only room for a 
nut. 

Brief Description of Drawings 

[0012] The invention will be described below in connection with 
the preferred illustrative embodiments and the attached 
figures, where: 

[0013] Figure 1 shows a diagrammatic view of a first embodi- 
ment, partly in cross section, of a spring element config- 
ured according to the teachings of present invention; 

[0014] Figure 2 shows a diagrammatic elevational (side) view, 

partly in cross section, of the spring element coupled to a 
bogie beam of a vehicle; 

[0015] Figure 3 shows a diagrammatic perspective view of the 
bevel on the stub, and of the corresponding bevel in the 
bogie beam for obtaining the rotationally fixed form-fit; 
and 

[0016] Figure 4 shows a diagrammatic view of an alternative em- 
bodiment, partly in cross section, of a spring element 
configured according to the teachings of the present in- 



vention. 
Detailed Description 

[0017] Figure 1 shows a diagrammatic view of a first embodiment 
of a spring element 1 configured according to the present 
invention. The spring element 1 comprises a first end- 
plate 2 and a second end-plate 3 which are substantially 
parallel to one another when the spring element 1 is un- 
loaded. Vulcanized between the end-plates 2, 3 is a solid 
cylindrical rubber body 4 that is strengthened by means of 
a number of parallel and separate flat metal rings 5 to 
counteract outward bulging of the rubber body 4 under 
compression. 

[0018] The end-plates 2, 3 are also held together by a mechani- 
cal connection member 6 which comprises a ring-shaped 
chain link 7 which joins a first coupling device 8, project- 
ing from the central portion of the respective end-plate 2, 
3 into the rubber body 4, and a second coupling device 9. 
The coupling devices 8, 9 preferably comprise fixing 
means for cooperation with the respective plate 2, 3, and 
which may be variously embodied and configured. 

[0019] The first coupling device 8 has, on the one hand, a U- 
shaped link element 10 which extends into the rubber 
body 4 and is connected to the ring-shaped chain link 7 



and, on the other hand, a stub 11, with an internal 
threaded portion 12, protruding through the first end- 
plate 2 from the spring element 1. By virtue of the fact 
that the axis of symmetry of the stub 11 substantially co- 
incides with an axis of symmetry of the rubber body 4, 
which in turn substantially coincides with and is parallel to 
the force vector representing the tensile force which the 
spring element 1 is intended to transmit, it is ensured that 
bending momentum and shearing stresses are not gener- 
ated in the first end-plate 2 of the spring element 1. 

[0020] The fact that the stub 11 is designed with a conical por- 
tion 13 makes it easier to fit the spring element to the ve- 
hicle frame 14 or wheel axle 15. 

[0021] The second coupling device 9 has a U-shaped link ele- 
ment 16 which is firmly connected to the second end- 
plate 3 and which extends into the rubber body 4 and is 
connected to the ring-shaped chain link 7. 

[0022] Figure 2 shows a diagrammatic side view, partly in cross 
section, of the spring element 1 coupled to a bogie beam 
mounted pivotably in a vehicle frame 14 of a vehicle (not 
shown). For the sake of simplicity, only the coupling of the 
connection member 6 to a bogie beam is described. The 
threaded portion 12 of the stub 11 cooperates with a 



threaded element 17, exemplarily in the form of a bolt, 
which extends through the bogie beam. The fact that the 
U-shaped link element 10 of the stub 11 is provided with 
a flange 18 ensures that the first end-plate 2 bears 
against the bogie beam even when the spring element 1 
transmits a tensile force. 

[0023] Figure 3 shows a perspective view of the spring element 1 
(below) and the bogie beam (above). By virtue of the fact 
that the stub 11 is designed with bevels 19a, 19b which 
are intended to cooperate with corresponding bevels 20a, 
20b arranged in the through-passage 21 on the bogie 
beam for the stub 11, a form-fit is obtained that assures 
that the stub 11 is not permitted to rotate when the 
threaded element 17 is screwed in the stub 11 during fit- 
ting/ dismantling. 

[0024] Figure 4 shows an alternative embodiment of the spring 
element 1 that is also configured according to the teach- 
ings of the present invention. The structure of the spring 
element is the same as that of the above-described first 
embodiment, but with the difference that instead of the 
described stub 11 with an internally threaded portion 12, 
the coupling device 8 comprises a stub 22 protruding 
from the spring element 1 and having an externally 



threaded portion 23 intended to cooperate with a 
threaded element (not shown), preferably a nut, when the 
connection member 6 is coupled to the vehicle frame 14 
or the wheel axle 15. 
[0025] The invention must not be considered as being limited to 
the illustrative embodiments described above, and instead 
a number of further variants and modifications are con- 
ceivable within the scope of the patent claims. For exam- 
ple, instead of what is described above, the rubber body 
can accommodate the connection member in a central 
hole in the rubber body. Moreover, the rotationally fixed 
form-fit can be obtained with another cross section, for 
example square. 



